Clearance of acetyl low density lipoprotein by rat liver endothelial cells. Implications for hepatic cholesterol metabolism.
We have studied the hepatic uptake of human [14C] cholesteryl oleate labeled acetyl low density lipoprotein (LDL). Acetyl-LDL injected intravenously into rats was cleared from the blood with a half-life of about 10 min. About 80% of the injected acetyl-LDL was recovered in the liver after 1 h. Initially, most of the [14C]cholesterol was recovered in liver endothelial cells (about 60%). Some radioactivity (about 15%) was also recovered in the hepatocytes, while the Kupffer cells and stellate cells contained only small amounts of the label (less than 5%). About 1 h after injection, radioactivity started to disappear from endothelial cells and appeared instead in hepatocytes. Radioactivity subsequently declined in hepatocytes as well. After a lag phase of 4 h, significant amounts of radioactivity were recovered in bile. The in vitro uptake and hydrolysis of [14C]cholesteryl oleate-labeled acetyl-LDL were saturable in isolated rat liver endothelial cells. Native LDL does neither affect the uptake nor the hydrolysis of acetyl-LDL. Ammonia and monensin reduced the hydrolysis of acetyl-LDL in isolated liver endothelial cells. Furthermore, monensin at concentrations above 10 microM completely blocked the binding of acetyl-LDL to the liver endothelial cells, suggesting that the receptor for acetyl-LDL is trapped inside the cells. The liver endothelial cells may be involved in the protection against atherogenic lipoproteins, e.g. liver endothelial cells may mediate uptake of cholesterol from plasma and transfer of cholesterol to the hepatocytes for further secretion into the bile.